This report describes a case of nonbacterial thrombotic endocarditis caused by Waldenströ m macroglobulinemia, with diffuse endocardial lesions and involvement of all 4 cardiac valves. A 77-year-old man presented with heart failure due to severe regurgitation of all 4 cardiac valves; surgical repair using bioprosthetic valves was indicated. A pathological study revealed fibrin-triggered thrombus formation that confirmed the diagnosis of nonbacterial thrombotic endocarditis. In cases of nonbacterial thrombotic endocarditis, the underlying cause should be investigated.
Introduction
Nonbacterial thrombotic endocarditis (NBTE) is characterized by blunt fibrin-platelet thrombi on cardiac valves in the absence of microorganisms, induced by a hypercoagulable state and endothelial damage. 1 NBTE develops secondary to various pathological conditions. We describe a unique case of NBTE associated with Waldenstro¨m macroglobulinemia (WM). All 4 cardiac valves were affected, and the patient required surgical repair without a preoperative diagnosis, due to progressive heart failure despite medical therapy.
Case report
A 77-year-old man presented with leg edema for 6 months and increasing dyspnea. He had a history of atherosclerosis obliterans with refractory skin ulceration on his lower extremities, vasospastic angina pectoris, and hypertension. Laboratory data showed a brain natriuretic peptide level of 931 pg mL À1 , a white blood cell count of 5200/mm 3 with 62% neutrophils, a C-reactive protein level of 0.22 mg dL À1 , and a b2 microglobulin level of 5.61 mg L À1 . A blood culture was negative and the patient had no fever. A chest radiograph showed congestion with a cardiothoracic ratio of 63%. Transthoracic echocardiography revealed a left ventricular ejection fraction of 48.2% with left ventricular diastolic and systolic diameters of 60.6 and 45.6 mm, respectively. The left atrial diameter was 57.5 mm. All 4 cardiac valves were seen via transesophageal echocardiography as low-echoic with border irregularity and hyperplastic changes ( Figure 1 ). The etiology of regurgitation was poor leaflet coaptation with no sign of destruction. Contrast-enhanced computed tomography indicated thickening of the heart valves, aortic root, endocardium. Angiography did not reveal any significant stenosis of the coronary arteries. Delayed-enhanced cardiac magnetic resonance imaging indicated no myocardial damage. A malignant tumor was ruled out by systemic computed tomography and gallium scintigraphy. Laboratory blood tests gave an immunoglobulin M level of 17.49 g L À1 ,
and an immunoelectrophoretic study was positive for lambda-type immunoglobulin M monoclonal protein.
Pathological examination of a bone marrow biopsy revealed 30.4% lymphocytes with 8.6% medium to large-sized plasma cells (Figure 2 ). The patient was therefore diagnosed with WM. It was difficult to manage his heart failure with medical therapy, thus we decided to perform surgical repair. Although he was suspected to have infective endocarditis, there was no evidence of infection. Aortic, mitral, and tricuspid valve replacement using bioprosthetic valves and a Cox maze IV procedure were performed. Through observation from the cardiac lumen, membranous translucidus and rubbery gelatinous substances like fibrin were seen to be attached diffusely, measuring a few millimeters to approximately one centimeter. The patient died two days after the operation as a result of nonocclusive mesenteric infarction. Pathological findings were diffuse intimal and chordae tendineae fibrin deposits ( Figure 3, Figure 4 ). At the attachment side, the fibrin became organized ( Figure 5 ). The valves had a mild infiltrate of inflammatory cells, mainly lymphocytes, and these were not due to destruction of components or structure. Fibrin deposits were found in the internal lumen of small vessels in the myocardium, which indicated a hypercoagulable state. Fibrin deposits were not identified in the myocardium, vessel walls, or perivascular tissue, thus the organized thrombus was diagnosed as NBTE.
Discussion
Abacterial vegetation caused by NBTE is very rare, encountered in 1.2%-1.6% of autopsies. 1,2 Only 4 cases of quadrivalvular NBTE have been reported. 2 The treatment for patients with NBTE is to address the primary cause and optimize anticoagulant therapy to prevent thrombus formation. The initial treatment for WM as the primary cause of NBTE is medical, mainly chemotherapy. 3 Anticoagulant therapy is also considered for thrombus formation; however, it seemed to be ineffective in our patient because the thrombus was organized. Due to the difficulty in managing progressive heart failure, surgical treatment should be considered. WM is defined as a B-cell lymphoplasmacytic lymphoma and the diagnosis is made on the basis of the monoclonal immunoglobulin M protein level in serum and infiltration of bone marrow by lymphoplasmacytic cells. 4 A malignancy-associated thrombophilic state has been reported in patients with WM. 5 Because no other disease associated with a hypercoagulable state was detected through detailed examination, this patient was diagnosed with WM-related NBTE. We determined that the insufficiency of all 4 cardiac valves was caused by NBTE. There is no universal agreement on surgical treatment for patients with NBTE. Surgical treatment in a timely manner should be considered for patients with refractory heart failure, but simultaneously addressing the underlying disease is of prime importance due to the possible recurrence of NBTE.
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